is unusually thick and covers the entire surface of the gonad. Germ cells are always present, although in reduced numbers; moreover, they often show evidences of recent multiplication and are rather evenly distributed throughout the cortex. Occasionally, well-developed primordial follicles containing ovocytes in early growth stages are found. On the other hand, certain defects or peculiarities of structure always remain to indicate the testicular origin of these gonads. The reduction in the number of germ cells in the cortex has been mentioned, and the medullary (original testicular) region is always more extensive than would be found in a normal ovary. In some specimens remnants of testis tubules, and rete structures of male type, have survived in the medullary one adjacent to the hilum. However, such features are relatively minor defects in gonads which are essentially ovaries.
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Certain points remain for further investigation. The experiments must be extended over longer periods of time in order to determine the permanence of the changes induced. Other questions, such as the later history of the cortical germ cells and the final fate of the surviving medullary structures, remain to be settled. This may require some time because of the necessity of waiting for litters of proper age and because of difficulties arising from the fact that the female hormone is not well tolerated over long periods of time. In the course of experiments on the effect of temperature upon resistance of fresh-water fishes to trypanosome infection, unanticipated behavior patterns which modified the temperature effects were discovered. Since the phenomena observed are likely to be of considerable interest to students of psychosomatic and social aspects of resistance, these experiments are reported here in advance of a large body of data on fish trypanosomiasis obtained at the same time.
The fish in these experiments were kept in the constant-temperature apparatus of the zoology department of Cambridge University' inl aquaria measuring 24 X 12 X 12 inches. The temperatures maintained were 50, 100, 150, and 200 C., with aeratioin an(l a constant slow flowrr of the water. The fish were fed Daphnia, Enchy-traeus, Tubifex, or chopped earthworms every other day, and it was possible to maintain as many as six fish that were 5 inches long in each aquarium. The following fish were used: (1) Ten tench (Tinca tinca) purchased from a dealer. They were very emaciated and heavily infected with trypanosomes and a skin infection of Ichthyophthirius (which disappeared two days after the fish were placed at 150 or 200 C.). (2) Ten perch (Percafluviatilis) that were infected with trypanosomes. Six of these had been maintained in a running-water aquarium in the laboratory for eighteen months, while the other four were caught in the Cam River just after the ice thawed in the winter of 1954. (3) Six goldfish (Carassius auratus) purchased from a dealer in Cambridge. They were infected with trypanosomes by the bite of leeches which had previously fed on the infected perch from the laboratory stocks.
To examine the fish for trypanosomes, blood was obtained by clipping off small portions of gill filaments from the anesthetized fish. The blood was transferred by a small pipette to slides for smearing and staining or examining fresh. Table 1 indicates which fish lose their infection, the conditions controlling this loss, the behavior of the fish, and the fish that were bled for antibodies. The perch and goldfish behaved in the same manner in all temperature conditions studied, with possibly more activity in the 200 C. tank. Their behavior was in the nature of a "peck-dominance"2' I with all the fish able to feed satisfactorily. Some of the perch were in the tanks with the tench for part of the experiments; no interference with behavior or feeding was observed between the two species, even in the 200 C. tank. Although quantitative determinations of trypanosomes in blood of the fish could not be made accurately because of the dilution of the blood sample by water on the gills, it was possible to distinguish any drastic reduction of the trypanosomes. It was observed that in all the perch and goldfish, after about a week in the 200 tank, the number of trypanosomes was drastically reduced. In some specimens (perch Nos. 2 and 4; goldfish Nos. 2, 4, and 5) none could be found on the slides at all. Perch Nos. 1 and 8 were observed to maintain a very low infection of rare parasites for three weeks after the initial reduction. The fish in the other tanks retained high infections of trypanosomes throughout their stays in those tanks, only to lose them when transferred to the highest temperature.
The tench behaved similarly to the goldfish and perch in the 100 and 150 tanks: they all fed; their behavior showed a very loose "peck-dominance"; and the high infections of trypanosomes were retained. In the 20°C. aquarium the tench behaved quite differently. They became highly irritable, and the slightest jar of the aquarium, turning on of lights, or movement of other fish would send them all into frenzied dashes around the aquarium. Eventually the activity became great enough to disrupt the heating element in the tank. Moreover, their behavior exhibited marked territoriality.2 4 One tench dominated the whole territory and constantly drove the others into opposite corners of the tanks. The dominant fish was the only one that fed. It was also the only fish to eliminate its trypanosome infection. Tench No. 3 remained in the tank eight weeks without losing its infection, while No. 1 lost its infection within a week's time, after which period it was removed. After the dominant fish was removed, No. 4 was taken from the 100 C. tank and placed in the 20°C. tank. The fish that remained in the tank did not feed for a day or two after the dominant fish was removed. Fighting started after the introduction of the new fish, with fish No. 2 becoming dominant and eventually losing its infection of trypanosomes. The experiment was again repeated by replacing the dominant fish with a fish from a lower temperature, with the same result as described above. With the removal of the third dominant fish, the two remaining fish were left in the tank. Neither fed for a week, although living Tubifex were moving on the bottom of the tank. At the end of the week tench No. 5 immediately began feeding when placed in a battery jar floated in the 200 tank, and it had lost its infection by the fifth day under these conditions. Likewise, No. 3, which had been in the aquarium the whole time and had retained a very high infection, began to feed voraciously when similarly isolated and had lost its infection by the seventh day.
Evidence that the loss of the trypanosome infection was a result of antibodies produced by the fish-not the effect of temperature directly on the parasites-was obtained by serological studies of the blood of five tench and four perch after they were removed from the 20°C. tanks at intervals up to 21 days after trypanosomes had disappeared from the blood ( Table 2 ). These fish were bled from the heart after receiving a blow on the head with a block of wood. The serum was removed from the clotted blood and tested for antibody activity in dilutions of 1:1, 1:2, and 1: 4 parts of amphibian saline. The fish producing the trypanosomes that were used as test antigens were kept at 100 C. and were the same species as the ones that supplied the serum. The trypanosome-infected blood was taken into a pipette that had been rinsed in citrated amphibian saline. A drop of this blood was mixed with two drops of the diluted serum. A comparison of the number of trypanosomes present immediately after mixing the serum and blood with the number surviving one hour later gave evidence of lyses of the trypanosomes. While the counts were being made, any agglutination of the parasites was observed.
The results of the immunological studies are summarized in Table 2 . It was possible to demonstrate the production of trypanocidal antibodies by the perch and the tench. The antibodies may not destroy all the trypanosomes, and those that remain show no visible effect from the antibodies. Evidence that the antibodies are rapidly dissipated is given by the fact that no antibody activity could be demonstrated after the infection had been reduced for two to three weeks. This evidence supports earlier observations on bacterial infections in fish. 5 These observations, in general, support those previously made on the immunology of fish and amphibians.' I The temperature at which the fish are maintained and the feeding of the fish have been demonstrated to be two factors involved. The observations also show that the production of antibodies may be controlled by the social position of the animal, particularly if strong territorial behavior develops with heavy population density of the hosts. Observations indicate that, once the behavior pattern is sufficiently established, it will be maintained in spite of the removal of the dominant animal.
